illnesses occurring annually.
Approximately 120 million persons are in the U.S. work force (US Census Bureau, 1989) . Th ey are exposed to daily environmental hazards and work related st r essors . The leading causes of death among the working population parallels the leading causes of death in the general population, i.e. , heart disease, cancer, strokes, and accidents. Therefore, these hazards, in addition to the incidence of viral and bacterial communicable diseases, provide a challenge for the occupational health nurse to establish priorities that will promote health and maintain wellness.
If the level of wellness is to be increased, and diseases , injuries, and deaths in the work setting are to be decreased, then the level of application of preventive services by the occupational health nurse is critical. A study to assess current levels of application of preventive measures is needed as the first step in the proce ss of assessing the role of the occupational health nurse and its relationship t o improving health in the wor kplace.
PURPOSE
The purpose of this study was to investigate the application of the levels of preventive measures by registered nurses (RNs) in the occupational health setting. Keller's (1971) suggested actions and competencies of the professional nurse established the framework for this study.
Four major hypotheses were tested:
Changes in the health care delivery system and increasing awareness ofhealth needs ofthe consumer have resulted in a need to focus on health promotion and prevention.
1. Occupational health nurses spend a greater portion of their time in primary prevention than in secondary or tertiary prevention. 2. Occupational health nurses in hospital employee health settings spend a greater portion of time in primary prevention than occupational health nurses in industrial health settings. 3. Occupational health nurses with bachelor's or master's degrees spend a greater portion of time in primary prevention than occupational health nurses with diplomas or associate degrees. 4. Occupational health nurses who have been involved in occupational health nursing longer will spend a greater portion of time in primary prevention than occupational health nurses who have spent less time in occupational health nursing.
DEFINITION OF TERMS
Primary Prevention activities are directed toward two types of prevention-health promotion and specific protection measures. Health promotion includes activities such as providing adequate working conditions, health education, or counseling about life stage developmental issues. Specific protection includes measures that prevent diseases or injuries. Examples include immunizations, hazard protection, environmental sanitation, and personal hygienic measures (Leavell, 1965) .
Secondary Prevention activities focus on early diagnosis and treatment of the illness or reducing chances of disability. Examples of these measures include early case finding through screening and selective examinations, such as treating persons with tuberculosis to prevent transmission and to reduce the risk of further complications.
Tertiary Prevention activities deal with rehabilitation strategies that maximize the potential for health that remains for the individual. When pathology is irreversible, as with cancer, measures focus on maintaining the health potential.
Primary Care is the first encounter with the health care system and continued interface with the system. This implies entry level professional 24 care that also may result in referral and/or coordination of care. It is often provided by nurse practitioners and nurse clinicians. For example, the first time an employee is examined in the health unit the occupational health nurse may refer for needed medical care, but would follow up on care until the employee returns to work.
Primary Health Care is "a strategy for delivering essential affordable, accessible, and acceptable health care to the community" (St a nhope, 1992). It involves self care and primary level professional care.
It is a practice that not only responds to the expressed need s of ind ividuals seeking care and treatment when ill, but also functions with communities and famil ies to promote community health (Kark, 1981 ) .
ASSUMPTIONS
Two major assumptions underlie this study. First, the tasks engaged in by an occupational health nurse could all be assigned to one of three categories: primary, secondary, or tertiary levels of preventive measures. Second, an occupational health nurse's estimate of the amount of time spent on specific tasks would be an accurate reflection of the actual time allocation.
METHODOLOGY
The data for this study were obtained by a questionnaire mailed to a stratified random sample of 400 occupational health nurses employed in industry, hospitals, research , insurance, municipalities, or business. These occupational health nurses responded to the mailed questionnaire, which contained three parts: demographic data, prevention activities performed by the nurse, and open ended comments. Prior to the initiation of this study, approval was obtained from a Human Subjects Review Committee, and written permission was obtained from Keller (1971) to adapt a number of her competencies.
Questionnaires were returned from 217 subjects (54.6%). Of these, 86 (39.6%) were usable for analyses. Of those who responded, 25.6 % were employed in textiles or manufacturing; 34.9% were employed in hospitals; 39.5 % were employed in other settings such as municipalities, research, insurance, department stores, transportation, and management or personnel. Several conferences with the statistician confirmed the percentage of the usable questionnaires that were valid for analysis.
Instrument Development
A questionnaire was developed to determine demographic characteristics and prevention activities performed by the nurse. A letter introducing the general purpose and procedure for return-ing the questionnaire was included. Confidentiality of the participants was maintained. The letter included a statement that results of the study might be published.
Part I of the questionnaire consisted of the demographic information: the type of setting in which the subjects worked; length of employment in the current setting and in occupational health in general; number of RNs in the unit and to whom the occupational nurse directly reported; educational background and occupational health certification.
A modified questionnaire, originally developed by Keller (1971) to provide the occupational health nurse with guidelines for assessing the three levels of prevention, was used for Part II. Keller (1971) was the principal investigator for a project in which two schools of nursing, selected by the Occupational Health Program of the U.S. Public Health Service, were to: identify the knowledge from occupational health nursing that is essential for professional nursing education and practice; and develop a methodology for identifying given content areas within a course.
She meshed Leavell's (1965) levels of prevention and Maslow's (1954) hierarchy of needs systems and developed 25 categories, each with one level of prevention and one need. Additionally, Keller (1971) was instrumental in identifying occupational health content needed by the professional nurse at the baccalaureate level.
Keller identified 22 competencies in primary prevention, 18 in secondary, and 10 in tertiary prevention. Current literature continues to refer to Keller's project. Rogers (1991) conducted a survey that elicited responses from 215 baccalaureate schools of nursing regarding occupational health content included in the curriculum. A number of Keller's (1971) competencies were listed in the responses.
For this study some of Keller's (1971) competencies were adapted and additional ones were included in each level, for a total of 60 tasks. Keller (1971) did not include items related to toxic chemicals, drug abuse, and hearing conservation. The researchers believed that these were relevant, and this was supported by the panel of nine experts who also noted that these were significant items to include in the questionnaire.
Part III of the questionnaire consisted of one open ended question, giving the subjects an opportunity to provide any additional information that might be pertinent.
Content reliability was established by having a panel of nine experts in occupational health nursing and educators with a knowledge base in occupational health nursing review the questionnaire. Based on the recommendations, the ques-tionnaire was revised. It was assumed that the questionnaire had content validity.
Sampling Procedure
The target population for this study included RNs employed as occupational health nurses in one southeastern state. Names and addresses of such nurses were obtained from a May 1989 state directory of occupational health nurses. Of the approximately 750 nurses listed, 22 were employed as relief or part time nurses, 60 did not list an employer or nurse's name, and 14 were not in actual practice but were involved in education. The remaining 654 nurses were categorized into three employment groups by site: industrial, hospital, and other (municipalities, insurance companies, research institutes, etc.),
To eliminate the possibility of selecting only a minimum number of hospital employed nurses and others employed in research, municipalities, and insurance companies, research identified an additional 111 hospital sites and 55 additional employment sites. The questionnaire was mailed to each of these sites. The selection of 234 RNs employed in industries was made by placing the name of the company with one of the nurse's names (if more than one nurse was employed) in a hat, and 234 names were drawn at random. This stratified random sampling procedure was used to select nurses as follows: 58.5% from industrial settings, 27.8% from hospitals, and 13.7% from other work sites. Questionnaires were mailed to 400 nurses (approximately 60% of the total population listed in the Directory).
Of the 400 questionnaires mailed, 217 were returned, six of which were "returned to sender," for a return rate of 54.6%. Of the 211 returned, 159 had been completed; however, only 86 could be used for data analysis. The total number of hours worked in a week (computed from part II of the questionnaire) ranged from 2 hours to 260 hours. In an attempt to increase the reliability of the data, the final sample was limited to the 86 subjects whose total time ranged from 20 to 60 hours. Perhaps the nurses were not thinking in terms of percent of time, but were recording the time it took to do an activity. The decision to include only those in the sample who noted 20 to 60 hours per week was supported by the statistician.
ANALYSIS OF DATA
For the 86 usable responses, percentage of time spent in primary, secondary, and tertiary prevention levels was computed by dividing the individual item hours by the total number of hours for each specific subject. The three prevention levels were used as dependent measures for within- 
Hypothesis #1
The 86 subjects in the final sample spent an average of 60.4% of their time in primary prevention activities, 35% in secondary prevention tasks, and only 4.6% in tertiary prevention tasks.
A within-subjects analysis of variance was performed to test for significant differences among the three levels of prevention activities. There was a significant main effect for level of prevention (p<.ooon Turkey's post hoc analyses revealed that subjects spent significantly more time in primary prevention tasks than in either secondary or tertiary tasks. Nurses in the sample also spent significantly more time in secondary levels than in tertiary levels. The hypothesis was accepted.
Hypothesis #2
Subjects in hospital settings spent 68.2% of their time in primary prevention activities, 28.9% in secondary prevention tasks, and 2.9% in tertiary prevention functions. Nurses in textile manufacturing also spent most of their time in primary prevention (58.5%), although the amount of time was less than for nurses in hospital settings. The textile worksite subjects spent slightly more time in secondary (36.4%) and tertiary prevention (5.1%). Subjects in the "other" settings followed this same pattern with the majority of their time in primary prevention (over 54.3%), but less than the time for hospital nurses engaged in primary prevention. Like the textile nurses, they spent more time in secondary prevention (39.9%) and tertiary prevention (5.8%) ( Table 1) .
A 3 X 3 (prevention levels by areas of employment) mixed within-subjects analysis of variance 26 was used to test this hypothesis. Prevention levels were the within-subjects factor, and area of employment was a between-subjects factor. The significant interaction effect (p = .0008) indicated that occupational health nurses in hospital settings spend the most time in primary prevention tasks compared to nurses in textile and "other" settings. The hypothesis was accepted.
Hypothesis #3
Nurses prepared at the baccalaureate level spent 66.7% oftime in primary prevention; nurses with an associate degree, 61. 7% oftime providing primary preventive measures; and the diploma graduates, 56.3%. A higher education level was associated with less secondary prevention activities. The time nurses spent in providing tertiary prevention was basically the same for all three education groups (Table 2) .
A 3 X 3 (prevention levels by educational levels) mixed within-subjects analysis of variance was used to test this hypothesis. Prevention levels were within-subjects factors and educational level was a between-subjects factor. The significant interaction effect (p = .0097) revealed that the higher level of education was associated with the greater time the nurse devoted to primary prevention levels. The hypothesis was accepted.
Hypothesis #4
Nurses employed less than 3 years spent 66.5% of their time in primary prevention; however, nurses employed 3 to 5 years spent 61% of their time with this level, and those employed 6 to 10 years spent 51.9% with primary prevention functions. An increase (64.9%) in primary prevention level tasks was noted among those nurses employed 11 to 15 years, but a decrease (57.7%) among nurses employed more than 15 years.
Nurses employed less than 3 years spent less time with secondary prevention functions (30.2%) and tertiary measures (3.3%) than did nurses employed from 3 years to more than 15 years. The ranges for secondary prevention were 30.2% to 43.1 % (those employed 6 to 10 years) and for tertiary prevention measures were from 3.3% to 5.5% (3 to 5 years) ( Table 3) . A 3 X 3 (prevention levels by number of years employment) mixed within-subjects analysis of variance was used to test this hypothesis. Prevention levels was the within-subjects factor.
The interaction (p = .0495) revealed that the length of time of employment did not significantly affect the level of prevention that the nurse applied. The hypothesis was rejected.
DISCUSSION
The findings of the investigation revealed that the majority of the registered nurses (39.5%) were employed in the "other" work site category, which included research, insurance, department stores, health departments, and municipalities, followed by hospital settings (34.9%) and textile manufacturing (25.6%). The 86 subjects spent an average of 60.4% oftheir time in applying primary prevention measures, 35% in secondary prevention, and only 4.6% in tertiary measures.
Data also revealed that nurses employed in hospital settings spent a greater amount of time with primary prevention measures (68.2%) than did those employed in textile industries (58.5%). The higher the level of education, the greater the emphasis placed on primary prevention; that is, baccalaureate prepared nurses spent 66.7% of their time with primary prevention as compared to diploma nurses, who spent 56.3% of their time in these activities.
Most of the subjects (52.4%) were diploma educated. Only 23.3% held a BSN or higher degree, and a small number (14.3%) were prepared at the associate degree level. The subjects had been employed an average of 9 years (range: 0.5 to 37); however, the nurses who had been employed less than 3 years spent more time JANUARY 1994, VOL. 42, NO. 1 (66.5%) with primary prevention than did nurses who had been employed more than 15 years (57.7%). The greater number of years in occupational health did not result in a higher degree of primary prevention measures. This finding is congruent with McNeely's (1990) findings in that nurses with less experience (less than 3 years) had more knowledge about hazardous chemicals than did nurses who had been employed for 3 years. An explanation for this finding may be that the shift from an illness model to a wellness model is now reflected in most nursing curricula. Thus, those nurses who have been educated for practice in the last decade could have had some orientation to health belief models (Pender, 1982; Rosenstock, 1966) . Also, it may be that those nurses may practice more self care and may be more cognizant of lifestyle behaviors that promote health.
Exploring ways to make health care more accessible, continuing efforts to lower health care costs, and concentrating on quality management are all challenges for nurses. Consumers are seeking health education and more knowledge about self care. Nurses can respond to these needs by increasing the amount of time they teach preventive health behaviors in their practice settings. Knowledge about the benefits of preventive health activities will increase the marketability of the nurse.
Accountability for the application of primary prevention in the workplace is given to the occupational health nurse. The nurse must establish and maintain expertise in the practice arena, have a vision of where the level of health care should be, and make such a positive difference in the lives of others that other disciplines could not encroach on this domain. Leavell's (1965) levels of prevention, Maslow's (1954) hierarchy of needs, and Keller's (1971) identified competencies continue to be cited in current literature. This theoretical framework is relevant in the work setting. With the increase in communicable diseases, such as AIDS and hepatitis, and the growing diversity in the work force, patterns of practice will need to be directed at primary prevention. Occupational health nurses need to maintain competency and provide care that is safe, cost effective, and efficient. With an emphasis on care and cure the occupational health nurse can meet the challenges of providing optimal care to the well worker in an environment that is production oriented.
The occupational health nurse must also be prepared at the baccalaureate level to meet society's needs in the work setting and in the home/family environment. Thus, the occupational health nurse can influence the profession by being visible at work, home, and in the community. Primary prevention begins in the home; secondary prevention begins with the professional; and tertiary prevention may end in the home where the occupational health nurse provides support to the worker and family. A commitment to excellence in education, research, and practice by the occupational health nurse will provide the opportunity for the focus of practice to be on health promotion and preventive health care.
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Limitations of the StUdy
Participation in this study was voluntary; therefore, nurses choosing to respond may be different from those nurses choosing not to respond. Moreover, the study was conducted in only one southeastern state, and findings may not be generalizable to other states in the region or other areas of the country.
RECOMMENDATIONS FOR FUTURE STUDY
To provide more generalizable data, further research in states that employ a large number of nurses in occupational health sites is needed. It would also be relevant to compare occupational health nurses' activities in other states. A refinement of the tool may provide further reliability and validity of the items. Future studies also should obtain more accurate data about time spent in providing the three levels of preventive measures to validate the expanding scope of practice among occupational health nurses.
According to Drucker (1980) , the specialized professional must take responsibility for general leadership in society. The history of occupational health nursing began with the nurse making home visits with a family emphasis; today, the families of workers are still viewed as significant to workplace satisfaction. Bodnar (1988) noted that throughout the evolution of occupational health nursing, the common thread has been to provide health services based on prevention.
Finally, the findings of this study provide the impetus for additional research in the application of levels of preventive measures and in specific competencies expected for the occupational health nurse to facilitate safe practice in a work environment. For occupational health nursing to survive, the trends of American society must be continually assessed and analyzed. Strategically planning for the future will give professional nurses the opportunity to make choices about the quality of care that will be provided for and accepted by society.
